Summary. Antiviral 
Introduction
Pregnancy in mammals remains an immunological enigma, since the maternal tissues tolerate the semi-allograft constituted by the implanting conceptus. Successful immunization of women that experience repeated abortions with paternal antigens, and experimentation on in-bred lines of mice that habitually abort (Chaouat et ai, 1983; Gill, 1983; Hunziker & Wegmann, 1986) , have pro¬ vided an experimental basis for several theories of the immunology of gestation. One hypothesis (Hunziker & Wegmann, 1986) states that a cascade of immune reactions, triggered by paternal antigens, favourably contributes to maternal tolerance of the fetus. Growing numbers of cytokines have been found in the reproductive tract during pregnancy in several animal species (Hunt, 1989) , but their immune role(s) is not known.
1987; Helmer et ai, 1988; Vallet et ai, 1988; Pontzer et al, 1988) . The identity between oTP-1 (or bTP-1) and IFN-, most probably IFN-,,, is based upon clear-cut nucleotide and amino-acid sequence homologies (Imakawa et ai, 1987; Charpigny et ai, 1988; Stewart et ai, 1989; Charlier et ai, 1989; Imakawa et ai, 1989) . That the only identified role for a conceptus-derived cytokine is not immunological may seem paradoxical, but suggests that such a cytokine may have multiple biological effects.
In ruminants, maternal recognition of pregnancy (the maintenance of corpus luteum function) depends upon synthesis of specific proteins by the conceptus, but it has been reported that pig conceptus secretory proteins have no significant effect on CL lifespan in cyclic gilts (Harney & Bazer, 1989) . However, significant antiviral activity has been reported between Days 12 and 17 of gestation in uterine flushings of gilts and in pig conceptus-conditioned culture medium (Cross & Roberts, 1989; Mirando et ai, 1990) . We (Bazer et ai, 1987 (Bolet et al, 1986) . All gilts had experienced 3 oestrous cycles before pregnancy. Detection of oestrus was made twice daily. Gilts were artificially inseminated with semen from boars of the same breed at 12 and 24 h after the onset of oestrous behaviour for both Large White and Large White" gilts, and 24 and 36 h for Meishan, since the interval between oestrus and ovulation is longer by about 10 h in Meishan females (Terqui et al, 1990) . Day 0 of gestation was defined as the day of the first insemination. The fertility rates were 90% for Meishan gilts, and 78% for gilts of the two Large White genotypes.
Experimental design. In Exp. I, 52 gilts were assigned randomly on Days 8, 10, 11, 12 and 14 of gestation (with at least 2 and at most 6 gilts per genotype per day). Antiviral activities were measured in the uterine flushings which were kept frozen at -20°C for 6 months ( Fig. 1) Flushings. The reproductive tracts were obtained immediately after slaughter and put on ice until uterine horns were flushed as described previously (Geisert et al, 1982a Ovarian weight and the number of corpora lutea (CL) per ovary were determined. Lengths and weights of uteri were obtained after collecting uterine flushings. The width of one uterine horn, endometrial surface area and total endometrial weight were also measured as described previously . Weights of the gilts were also recorded before slaughter.
Conceptus cultures. Conceptuses were collected on different days of gestation for assay of secretion of antiviral activity in culture. About 0-5 g conceptus (wet weight) was transferred to 90-cm Petri dishes, in 12 ml Menezo's B2 medium (A.P.I. Systèmes, Montalieu, France) without bovine serum albumin, supplemented with 5 mg glucose/ml, 0-2IU insulin/ml, 005% polyvinyl-pyrrolidone (M,360000; Sigma, St Louis, MO, USA), 0-1 mg aprotinin/ml, 100 IU nystatin/ml, 100 IU penicillin/ml, and 10 pg streptomycin/ml. Incubation was at 38°C in a controlled atmos¬ phere of 5% C02-air mixture, with constant rocking. After a 24-h incubation, supernatants were centrifuged at 5000 g for 5 min, divided into aliquants, and stored at -70°C. Antiviral activities in uterine flushings and in conceptus-conditioned culture medium were determined as pre¬ viously described (La Bonnardière & Laude, 1981 (Charley et al, 1988) . Rabbit antiserum to oTP-1 was raised at INRA (Jouy-en-Josas) against trophoblastin purified by ion-exchange chromatography (Charpigny et al, 1988 (Laude & La Bonnardière, 1984) . Conceptus IFN was toxic to such a pig primary kidney cell strain (RPA cells) at a titre (reverse of limit dilution) equivalent to 110% of the antiviral activity on MDBK cells (Table 3) . Corres¬ ponding data for PoIFN-Le and rPoIFN-al were 0-4% and 0-9%, respectively. Finally, the same neutralization assay using rabbit antiserum to ovine trophoblastin was totally negative (data not shown).
Discussion
High antiviral activities were detected in uterine flushings from all gilts between Days 14 and 20 of gestation and correspondingly elevated in conceptus conditioned culture medium from the same (or corresponding) pregnant gilts. The levels of activity in the present study were higher than reported by Cross & Roberts (1989 (Cross & Roberts, 1989 (Roberts, 1989) , pig interferon activity seems to appear and to peak on about the same days. In sheep, oTP-1 synthesis followed by quantifying specific mRNA from conceptuses in culture (Farin et ai, 1989) (Geisert et ai, 1982b) . At Day 14, conceptuses from all Large White and Meishan gilts are elongated (Bazer et ai, 1988) . Therefore, regarding a possible effect of interferon upon conceptus elongation, differences in initial amounts of activity produced at Days 11 or 12 should be considered. In this respect, data from Exp. I, because they are not amenable to rigorous statistical analysis, do not permit a conclusion of earlier secretion by gils of the Meishan breed. IFN activities in conceptus culture medium were not affected by breed, regard¬ less of day of gestation, although maintenance of conceptuses in culture medium is in some ways an artefactual situation, as stated by Cross & Roberts (1989) .
The nature of components with antiviral activity present in uterine flushings and conceptus culture medium is complex. In the present work, two different IFNs were identified on the basis of bioactivity and antigenicity. As it was not possible to isolate and/or purify each component, our arguments in favour of the existence of two IFN species are indirect, but they are 3-fold, (i) We found a partial neutralization by each of two antisera, one towards IFN-, and the other antiPoIFN-. Moreover, the level of neutralization was much increased when both antibodies were mixed (Table 5) (Bazer et ai, 1989) , as in-vivo infusion experiments seem to rule out an effect of conceptus proteins on corpus luteum lifespan (Harney & Bazer, 1989 Maeyer-Guignard, 1988) ; among them are the stimu¬ lation of antigens of the major histocompatability complex at critical steps of the immune recog¬ nition by the mother (Feinman et ai, 1987) , or an effect on the differentiation of embryonic or other cells (Honda & Rostami, 1989) . IFN-could also exert a protective effect on the conceptus against maternal immune lysis (Renkonen et ai, 1988 
